This paper considers determinants of physical functional limitations in daily-life activities at high ages. Specifically, we quantify the extent to which the impact of adverse life events on this outcome is larger in case of exposure to adverse economic conditions early in life. Adverse life events include bereavement, severe illness in the family, and the onset of chronic diseases. We use a longitudinal data set of individuals born in the first decades of the 20th century. The business cycle around birth is used as an indicator of economic conditions early in life. We find that the extent to which functional limitations suffer from the onset of chronic diseases is larger if the individual was born in a recession. The long-run effect of economic conditions early in life on functional limitations at high ages runs primarily via this life event.
INTRODUCTION
The recent literature on late-life health and mortality emphasizes the importance of both (i) early-life conditions (such as nutrition, stress, and disease exposure) and (ii) adverse late-life events and shocks. Exposure to adverse conditions early in life may hamper the development of vital organs and the immune system and leads to a pro-inflammatory phenotype, with irreversible negative effects on health at later ages (Barker, 1994) . Longrun effects of adverse conditions may be magnified through poorer health and socioeconomic achievements throughout life (Kuh and Ben-Shlomo, 2004) .
1 At the same time, major life events, like the death of a spouse or a relative, retirement, or the onset of a chronic disease, may affect life quality and economic well-being, and this may lead to psychosocial stress, which in turn may have consequences for subsequent mental and physical health; see for example Espinosa and Evans (2008) and Dercon et al. (2005) . as well as the longitudinal dimension of the data, to control for unobservables that may confound the results, notably by invoking fixed-effect panel data methods.
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We find that the impact of the life event 'the onset or relay of chronic diseases' on functional limitations is larger if the individual was born in a recession. Additional analyses indicate that the long-run effect of economic conditions early in life on functional limitations at high ages runs primarily via this life event. In other words, the long-run effect on functional limitations is primarily an implication of the long-run effect on chronic diseases predecessing the functional limitations. In this sense, our results are in agreement with the existing evidence for the developmental origins of cardiovascular diseases and diabetes. To our knowledge, our findings are new in the literature. They complement the recent findings of Van den Berg et al. (2010) , who find that a stroke at later ages leads to strong declines in cognitive functioning and that this effect is stronger for those who have experienced adverse economic conditions around birth. The findings are of relevance for public policy as they motivate interventions at the earliest stages of life. Moreover, significant life events are readily observable by aid-workers and are therefore informative on the development of physical health trajectories of cohorts at later ages.
The remainder of the paper is organized as follows. Section 2 describes the data and the variable definitions. This section also contains brief exploratory analyses of the effects of early-life conditions on physical health later in life and the occurrence of adverse events. Section 3 covers the empirical implementation of the model, and Section 4 presents the results. Section 5 discusses the results of some robustness checks. Section 6 concludes.
DATA DESCRIPTION

The Longitudinal Aging Study Amsterdam data
The data are from the Longitudinal Aging Study Amsterdam (LASA), an ongoing study that follows a representative sample of the older Dutch population born in . For this study, we use the first five waves, held in 1992-1993, 1995-1996, 1998-1999, 2001-2002, and 2005-2006, including 2925, 2204, 1717, 1340 , and 932 persons, respectively. We examine panel attrition in Section 3, where we discuss the implementation of the empirical model.staircase without stopping', and 'to use public or private transportation'. The total score is the sum of the number of activities that an individual has difficulty performing and ranges thus from 0 (all items can be performed without difficulty) to 3 (the respondent has difficulties with performing all activities). Hence, high values are associated with more functional limitations. Alternatively, we could have analyzed self-reports on the perception of health. However, this measure of health is more sensitive to reporting errors and may, besides true health effects, also reflect differences in reporting styles (Lindeboom and Van Doorslaer, 2004) . Furthermore, selfreports may be subject to the 'Disability Paradox', the notion that especially in older populations, self-reports on well-being or health remain relatively constant when people age, despite an increase in the prevalence of (chronic) health conditions (Albrecht and Devlieger, 1999) . This may obscure the effects of adverse events later in life, which is of prime interest in this study. The data include information on whether individuals have or have had 'chronic diseases'. These are heart diseases, strokes, cancer, respiratory diseases, peripheral artery disease, diabetes, and arthritis. Table I shows for a steady increase in disease prevalence. Note that by the end of the observation span (wave 2005-2006) , disease prevalence rates become substantial. For instance, in that wave, two-thirds of the sample has arthritis and a bit more than one-third has a heart condition.
Sociodemographic variables
Age is measured in years. Education is measured in nine categories, which we aggregate into three categories: lower ; medium (general intermediate, intermediate vocational, and general secondary); and higher (higher vocational, college, and university). Similarly, we group the degree of urbanization of the municipality where the respondent lives from a 5-point scale (1Dlow, 5Dhigh) to a 3-point scale (low, medium, and high). The majority of respondents (64.3%) are married at the first wave. The variable institutionalized indicates whether the respondent lives in a nursing home. Some variables are included to measure labor market outcomes. These include whether the respondent has a paid job (this includes self-employed) and was a recipient of disability insurance benefits and early retirement benefits. In the last wave, all individuals are older than the mandatory pension age for wage earners (65 years), and hence, the fraction in disability insurance and early retirement benefits drops to zero. Net total monthly income is measured in classes (less than e680, e680-e1360, e1360-e2040, and more than e2040). Table II presents an overview of the frequency of life events occurring between two consecutive waves. We focus in the analyses on four adverse life events. 'Chronic diseases' is a grouped indicator of the seven specific diseases listed in Table I . It records the onset of a new chronic disease or a relay (new event) of a (chronic) condition that one has been diagnosed with before. From the table, it can be seen that for instance, about 35% of the respondents face this event between waves 1 and 2. Death of a family member corresponds to the death of a parent, sibling, child, or grandchild. We also consider the death of a spouse (widowed) and the illness or accident of a partner. These four main groups are events that occur regularly at later ages and have been shown to be important for later-life health (e.g., Lindeboom et al. 2002) . Other remaining life events such as the illness or accident of a family member, having a surgery, events associated with labor market outcomes, victim of a crime, and conflict with an important person in the life of a respondent are included as controls in the regressions (Section 3). Table A .2 in the Supporting Information provides an overview of the within-person development of the physical health outcome that we will use in our analyses: functional limitations. The table shows that for a substantial part of the respondents, functional limitations do not change between two consecutive waves, but that this number is declining over waves (i.e., as people age). Furthermore, the share of positive scores is larger than the share of negative scores, implying deteriorations in functional mobility. 1992/1993-1995/1996 1995/1996-1998/1999 1998/1999-2001/2002 2001/2002-2005/2006 Marital status Widowed (Vugs, 2002) . The Dutch economy developed positively alongside a global economic upturn in the 1920s, which resulted in an increase of average living standards. This was followed by the Great Depression, which arrived relatively late in the Netherlands (1931) and lasted long (until 1936) . The delayed arrival of economic recovery was partially caused by the refusal of the Dutch government to drop the gold standard. Indeed, the Great Depression has had substantial impact on the daily life of civilians, illustrated by a 729% increase in the number of unemployed persons between 1929 and 1936 and substantial poverty (Beishuizen and Werkman, 1968) . The historical trends referred to earlier are reflected in fluctuations in the gross domestic product (GDP) for these years. Figure 3 shows the detrended GDP series. 6 In our analyses, we will use this detrended cyclical component instead of the actual level of GDP in order to control for secular improvements in GDP over time. For the detrending, we applied a Hodrick-Prescott (HP) filter with smoothing parameter 500 to decompose log annual per capita GDP into a trend and a cyclical component (Hodrick and Prescott, 1997 ).
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The figure shows that we can split our sample period into two cycles of a boom and a subsequent recession, that is, Cycle I: 1909 Cycle I: -1921 Cycle I: (boom: 1909 Cycle I: -1913 Cycle I: and recession: 1914 Cycle I: -1921 and Cycle II: 1924 -1936 (boom: 1924 -1930 and recession: 1931 -1936 . In our analyses, we will use those respondents born in either of these two cycles and omit other observations (i.e., 1908, 1922, 1923, and 1937) . In the main analyses, we use a binary indicator for a recession at birth that equals one when log GDP is below its trend level and zero otherwise. Next, in robustness checks, we use the value of the cyclical component instead of the binary indicator. This variable takes the size of the booms and recessions into account. In that section, we also use a dummy variable that corresponds to the troughs of the business cycles, defined as the lowest 25% of the cyclical indicators of each cycle.
Descriptive analyses of long-run effects on the late-life health level and on adverse life events
We start by investigating effects of a birth in a recession on the physical health stock later in life. The health stock is measured by the number of functional limitations. We conduct these analyses by performing simple (ordered probit) regressions where we relate the circumstances in the year of birth to physical health later in life. We do this separately for Cycle I and Cycle II (see preceding text for definition), because of the different nature of both cycles. For these regressions, we use all waves. Recall that between waves I and V, a substantial share of the sample is lost because of attrition. To correct for this, we include variables that indicate whether an individual will leave the sample in a future wave. We include separate indicators for each wave and make a distinction between the reasons for leaving the sample: attrition due to mortality and attrition for other reasons.
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Besides these attrition indicators, these regressions also include our variable of interest, that is, an indicator whether the individual is born in a recession, age (minus 55 years), and gender. The results of these pooled regressions are reported in Table III . A positive coefficient is associated with more functional limitations. In the table, one can see that those born in a recession have a lower physical health stock later in life. This holds for both cycles (ˇD 0:204 andˇD 0:205).
9 Table A .3 in the Supporting Information presents the results of a model that extends the previous analyses by also including controls for the adverse life events occurring in the preceding period and more background characteristics. Inclusion of these additional regressors has little impact on the effect of a recession at birth on functional limitations later in life (ˇD 0:190 andˇD 0:211). Concerning the adverse life events, we find significant effects of the onset or relay of chronic diseases (both cycles) and the illness or accident of a partner (Cycle II). The estimates of widowed and the death of a family member are insignificant. Finally, the results for the background characteristics are as expected. The positive age coefficients indicate that the number of functional limitations is increasing in age. The negative coefficients for education, gender, and marriage indicate that the number of limitations is lower for men, those with higher education levels, and those who are married. 10 We conclude that a birth in adverse economic times leads to a lower physical health stock later in life. This finding is in line with the literature on long-run effects of conditions early in life on later life mortality and morbidity (Section 1).
We estimate similar models for the occurrence of each of the adverse events that we consider in our study: the onset of a (new) chronic disease (or the relay of an existing condition); the death of a partner; an illness or accident of a partner; and the death of family member. The outcome variables are indicators for the occurrence of a shock between two waves. Like in the previous analyses, we estimate the models per cycle and include, besides the indicator for birth in a recession, attrition dummies and age and gender. Table IV reports the coefficients of probits for the probability, and a positive coefficient indicates a higher probability of experiencing the event. Table IV shows that all, except for one, coefficients indicating a birth in a recession are insignificant, and the single significant coefficient has a sign that is opposite to what we expect; those born in the recession of Cycle II become widowed less often (ˇD 0:284). Inspection of the data revealed that the probability of becoming widowed increases rapidly with age. Both cycles start with a boom and a subsequent recession, implying that those born in a recession are younger. This aging effect is picked up by our recession indicator. Indeed, including a more flexible specification of the age effects leads to a smaller and insignificant coefficient of the recession indicator.
SPECIFICATIONS OF THE FULL MODEL WITH INTERACTION EFFECTS
The key features of our model framework are summarized in Figure 2 . As hypothesized in the introduction and confirmed by various papers in the literature, those who have been exposed to adverse conditions early in life are likely to have worse health later in life. The previous section also confirmed this for the level of functional limitations. It is conceivable that the health of these individuals also responds differently to adverse major events later in life, because their health position at the onset of the life event is poorer, or because they lack the financial and social means to cushion the impact of these shocks.
We briefly discuss why the four life events we consider may be expected to lead to functional limitations. Regarding chronic diseases, the basic idea is that the diseases are the start of paths that lead from the initial impairment in health (chronic diseases) to a decrease in the capacity to perform daily life activities (functional limitations). We refer to Verbrugge and Jette (1994) for an elaborate discussion of such paths. Conjugal bereavement is commonly related to an increase in mortality; see, for instance, a recent meta-study by Shor et al. (2012) . It may also have a large effect on informal care, which is an important part of long-term care for older people. Moreover, spouses are important for the compliance to prescriptions of medicine uptake and visits to the doctor when necessary. As a result, becoming widowed may have a negative impact on health. The death of a spouse causes arthritis (which may have an effect on functional limitations), psychosocial stress, depressions, and anxiety (Van den Berg et al., 2011) . There is evidence that it is also associated with feelings of loneliness, a loss of social network, and poverty. Deaths of family members may be detrimental for health in comparable ways (Lindeboom et al., 2002) . The illness or accident of a partner may have an additional effect on health through an increased demand for informal care.
Our empirical model is a fixed-effects panel data model as follows: 
where H it is later-life health of individual i, at time period t. c i is a time-constant individual specific effect, x it is a vector of k individual specific determinants at time t, including adverse early-life conditions and major life events. u it represents the idiosyncratic individual shock. It is well known that one can eliminate the 'nuisance parameters' c i by taking the first difference of 1 as follows: 
with being the first-difference operator (y it D y it y it 1 ). X it now includes indicators of life events occurring between two measurement moments t and t 1. Note that first differencing, on the other hand, also eliminates all variables that remain constant over time, such as the variable indicating whether the respondent is born in a recession. This first differencing of (1) is convenient as it eliminates the dependence between the included regressors and the fixed part of the composite error term c i C u it . Moreover, estimation of (2) controls for possibly selective attrition as long as this process is driven by fixed individual factors (the c i ; e.g., Lindeboom et al., 2002) . This is particularly relevant here as 1406 out of the original 3107 respondents ( 45%) are observed to die between waves I and V. 11 This kind of attrition is of course (leaving non-healthrelated accidents aside) related to health. Differencing the data may not eliminate all correlation between the included regressors and the stochastic error term due to attrition (i.e., selective attrition effects may work via u it ). A pragmatic way to deal with this in the context of a linear model is to include a dummy for each specific subsample of respondents participating in a range of consecutive waves. These sample dummies attempt to capture the relevant correlation between observable and unobservable variables that remain after taking first differences. Of course, including attrition dummies and taking first differences may still not be enough to eliminate the dependence between the transitory shock (u it ) and the included regressors (x it ) in equation ( 1). Our approach is to exploit the richness of our LASA data and to include as many time-varying determinants (observed shocks) as possible. We are in a fortunate position to have access to data that observe a large number of events like moves to institutions, surgeries, being victim of a crime, and conflict with important persons in the life of the respondent (see Table II for an overview of these variables and their means). Of course, these are life events in their own right.
The parameter of interest is the interaction term between the cyclical indicator at birth and the life event shock. Concerning the indicator of the cyclical conditions at birth, in the main analyses, we use a dummy indicating a recession in the year of birth. In the robustness analyses, we vary the indicator of business cycle conditions and include also the value of the cyclical component of the HP-filter and a dummy indicating the troughs of the recessions (defined as the lowest 25% of the cyclical indicators of each cycle).
Note that in this paper, we exploit life events occurring in the period between the previous and the current wave of the panel survey. The time span may in some situations be too short to take the full effects of these events into account. Effects that mature slowly over time may be important as well, but dealing with this is beyond the scope of this study. Also note that some of the life events we consider may mutually affect each other. For example, bereavement may increase the likelihood of chronic diseases. As a consequence, part of the effects of these life events may be captured by the onset of chronic diseases. Table V shows the results of the first-differences panel data model. The regression includes interactions between the indicator for a recession at birth and the four major adverse life events. We also include controls for age, age squared, the remaining life events, 12 a constant, and wave and sample dummies in the regressions, but these estimates are omitted from the table. Age refers to the age of an individual minus 55 years, the minimum age in our sample. The remaining life events are a labor market transition, that is, the loss of a paid job or new recipience of disability or early retirement benefits, financial problems, surgery, illness or accident of a remaining family member, a conflict with a person deemed important, and being victim of criminal activities. The financial problems variable is an interesting adverse shock by itself, but its frequency is too low to identify precise effects. The sample dummies are binary variables indicating the number of waves that someone is present in the sample. These dummies along with the rich set of controls aim to capture the correlation between the included variables and unobserved heterogeneity that remains present after taking first differences. The wave dummies are included to control for time effects. High values of the outcome variable imply more functional limitations and are therefore associated with low health levels. Therefore, positive estimates point at a deterioration of health in our model.
ESTIMATION RESULTS
The results in Table V show that there is a significant effect of chronic diseases on the number of functional limitations (ˇD 0:086). The positive coefficient implies that the number of functional limitations is larger after the onset or relay of chronic diseases. The signs of the other three adverse life events also point at effects on health, but they are all insignificant. Note that not finding any effects for these events may not be totally unexpected. These types of shocks are likely to have more indirect impacts through emotional stress or income shocks, which needs more time to impact on functional limitations. Therefore, one could expect to find smaller or even no short-run impact on functional limitations for these shocks.
13 Important for this study is that the interaction effect between chronic diseases and a recession at birth is significant as well. This result indicates that the effect of the onset of chronic diseases is larger after a birth in a recession, implying that the effects of chronic diseases on functional limitations are exacerbated by adverse early-life conditions (ˇD 0:105). None of the remaining interaction effects are significant. The point estimate of 0.105 is sizable given a mean score of about 1.0.
Next, in order to examine whether the results differ per gender, we re-estimate the first-differences panel data model separately for men and women. The results are shown in the Supporting Information (Table A.4). The coefficients of chronic diseases and their interactions with a recession at birth in these restricted samples are comparable with the ones in Table V . However, the standard errors are larger. This is likely to be due to the reduction in sample sizes. The separate analyses also indicate that widowed and the death of a family member are insignificant and that the illness or accident of a partner is significant for men, but not for women. Table V shows that this latter estimate is insignificant when analyzing both genders jointly. The literature on long-run effects of adverse early-life conditions has more often found gender differences. For instance, for cardiovascular morbidity and mortality, it has been found that men are strongly affected by adverse conditions than women (for instance, the survey in Van den Berg, . For over-all mortality, studies based on the Finnish famine from 1866 to 1868 (Doblhammer, Van den Berg, and Lumey, 2013) and the Dutch Potato Famine from 1846 to 1847 found similar results. Furthermore, men with health problems that might originate earlier in life are more likely to die than women with the same conditions (Case and Paxson, 2005) . It thus seems that boys tend to be biologically more sensitive to early-life nutritional conditions than girls (Low, 2001 ). This may be explained by the so-called male vulnerability that arises because men are the heterogametic sex (e.g., Low, 2001) . Men have an unprotected Y chromosome, and therefore, they may be more vulnerable to adverse conditions. We calculate the fixed effects of this model by subtracting for each individual the average of the predicted values resulting from the main regressions in Table V Wooldridge, 2010) . Next, we regress these fixed effects on a binary indicator for a recession at birth and a range of background characteristics, which are the year of birth, education, gender, marital state, the urbanization rate, and an indicator for the presence of a chronic disease in the first wave. The results for this exercise are shown in the Supporting Information (Table A .5) and show the expected effects for background characteristics: the younger people, the higher educated, and men have fewer functional limitations and that those who already have a chronic disease in the first wave have more functional limitations. Importantly, there is no significant effect of a recession at birth. Combining this result with the findings in Table III ( i.e., there are long-run reduced-form effects of being born in a recession on functional ability) and Table V (i.e., the effects of shocks are magnified after a birth in a recession) indicates that the effects of a recession at birth on physical health later in life primarily runs via the effect of major adverse life events later in life. The question remains how important this effect is in the total impact of a birth in a recession on later-life physical health (functional limitations). In order to answer this question, one needs to compare the effects of the results (Table III) with the effects of the health stock equation corresponding to Table V. The latter are 0.204 for Cycle I and 0.205 for Cycle II, respectively. Hence, the effect of a shock for those born in a recession accounts for a larger part of the total long-run effect (cf. (0.086C0.105) with 0.205). This implies that the magnified impact of the onset or relay of chronic diseases after a birth in a recession is an important contributor to the long-run relation between a birth in an adverse economic environment and functional ability later in life. Before we turn to the next section where we present the results of robustness analyses, we first discuss possible selection effects that may have influenced our estimates. First, selective mortality may play a role. This concerns mortality between the different waves of the sample and mortality between birth and the moment of the first wave. Selectively mortality between the waves, as long as it is governed by time constant effects, will be controlled for by our fixed effects. However, for the second source of mortality selection (between birth and the first wave), we cannot correct. This is a problem that is relevant for many of the papers in the literature (see for a recent overview the survey by Almond and Currie, 2011) . Note, however, selective mortality will in general lead to survival of the strongest individuals and that therefore our estimates are likely to give an underestimation of the true effects. Another source of selectivity may be the result of selective fertility. Fertility may respond to economic conditions, and this is especially troublesome if those born in a recession differ in their socio-economic status (e.g., education) from those born outside the boom. For instance, if those born in a recession are of lower socio-economic status, then our estimate may pick up this effect, rather than the effect of the impact of a shock among those born in a recession.
14 To check for this, we have estimated an ordered probit where we relate the educational level (low/medium/high) of the responded to a recession indicator. The results of this regression are reported in Table A .6 in the Supporting Information and show that those born in a recession do not differ with respect to the educational status.
ROBUSTNESS ANALYSES
We start this robustness analysis by adopting alternative indicators of economic conditions at birth. First, we use the value of the cyclical component of the HP-filters instead of the binary indicator for a recession at birth in Table VI . The value of the cyclical part of the HP-filters is the difference between the actual GDP level and the trend component. This cyclical component is strongly dependent on the chosen value of the smoothing parameter. We select, in agreement with Van den Berg et al. (2006) , a value of 500 in the main analyses. The inclusion of the cyclical part of the HP-filters in the analyses is informative because it takes the magnitude of the cyclical term into account, albeit at the expense of a higher sensitivity to imprecisely recorded historical GDP levels. For this latter reason, we prefer the original specification adopting binary indicators for clear recessions that are shown in Figure 3 . Second, we include interactions with a dummy corresponding to the troughs of the business cycles in Table VII . A trough is defined as the lowest quartile of the cyclical indicators of each business cycle. This variable aims to capture that the effects may be strongest in the most severe part of the recessions. A birth in a recession or trough of a business cycle corresponds to a negative cyclical value of the HP-filter. Therefore, the signs of the interactions with the business cycle indicators in, on one hand, Tables V and VII and, on the other hand, Table VI are in the opposite direction. Recall that positive estimates are associated with more functional limitations. Hence, a negative interaction between a life event and the cyclical value of the HPfilter indicates a magnifying effect of poor conditions early in life, whereas the opposite holds for interactions between life events and the binary indicators for a birth in a recession or the trough of a cycle. Next, we examine the sensitivity of the results to modifications in the analyses of the business cycles by varying the values of the smoothing parameters. The results of these analyses are shown in Table VIII . This is relevant because the recessions in the main analyses are determined on the basis of the cyclical values of the HP-filters, which are driven by this parameter. The values are varied from 500 in the main analyses to 250, 100, and 50. The time series of the cyclical component of log GDP that follow from these varying smoothing parameters are shown in Figure 4 . Subsequently, the samples of individuals are adjusted on the basis of these modified analyses, implying that the individuals who are not born in a clear cycle are left out of the analyses. Finally, one may be concerned that the estimates of the interactions between the major life events and recessions at birth are confounded by age-related effects, although we control for age and age 2 . Therefore, we re-estimate the main regressions of Table V , while including interactions between the binary indicator for a recession at birth and the age variables. 15 14 Studies using data from Northwest Europe with birth years from the 19th century up to 1940 do not find evidence for the dependence of fertility or the composition of newborns on the business cycle. For example, Kåreholt (2001) , using data on Swedish birth cohorts from 1897 to 1938, examines whether the fraction of newborns whose father had a blue collar (vs. white collar) occupation varies with the state of the business cycle as measured by the annual change in the inflow into poor relief, and he finds that there is no significant variation, neither among male nor among female newborns; see Van den Berg and Gupta (2015) for an overview of the empirical evidence. Dehejia and Lleras-Muney (2004) show that in recent years, the birth rate among individuals with higher education or status may be higher in recessions. At first sight, this violates our assumption. To explain their findings, they mention that opportunity costs are lower in recessions. However, the Netherlands in our birth cohort years did not have substantial unemployment benefits or welfare, so that a job loss would immediately lead to time-consuming efforts to obtain alternative sources of income. Moreover, macroeconomic fluctuations had a higher frequency than nowadays, complicating the fine-tuning of births in the 19th century, and fertility control was less effective than nowadays. 15 The results from the final regression are omitted but available upon request. The sensitivity analyses including the alternative indicators of economic conditions at birth in Tables VI and VII both indicate that the effects of chronic diseases on functional limitations are larger after a birth in an adverse economic environment. These findings are in line with the results from the main regressions in Table V . The estimates of the interactions between the onset or relay of chronic diseases and the value of the cyclical component of the HP-filter or the binary indicator for a birth in the trough of a cycle are both significant. The magnitude of the estimate of the interaction between chronic diseases and a birth in the trough of a cycle in Table VII is larger than the interaction with a birth in a recession in Table V . This finding is in line with the notion that the effects may be strongest in the most severe part of the recessions. Table VI also provides some evidence of an interaction between the death of a family member and the stage of the business cycle at birth, but in the opposite direction from our expectations. This effect is significant at the 10% level and is rather small. Figure 3 shows that the cyclical indicator varies between roughly 0.1 and 0.2. So at the deepest point of the cycle, the estimate of 0.482 corresponds to an effect of roughly 0.12 on a variable that can take on values between 0 and 3 (with mean 0.85). Tables V and VII also provide different results. Next, we re-estimate the main model when varying the values of the smoothing parameter of the HP-filters. These results are shown in Table VIII . The interactions between the onset or relay of chronic diseases and a recession at birth remain significant and indicate that the health impact of this event is larger after a birth in a poor economic environment early in life. The remaining interactions between the major events and the indicator for a recession at birth are all insignificant. This indicates that the interaction effect between economic conditions at birth and the death of a family member is strongly dependent on the exact specification of the HP-filters. Finally, the significant interaction between chronic diseases and economic conditions early in life also does not seem to be confounded by age effects. The inclusion of interactions between the age indicators and a recession at a birth in the main analysis in Table V does not have a significant impact on the results. We conclude on the basis of these analyses that our earlier findings are robust to alternative specifications.
We also estimated a version of Table V , where we include separate indicators for the different chronic conditions. This is carried out to identify which particular conditions are driving the main empirical finding. The results of this exercise are shown in the Supporting Information (Table A.7) . Surprisingly, the effects of peripheral artery diseases are smaller for those individuals who are born in a recession. This estimate is significant at 10%. The results also indicate that the effects of arthritis and cancer are significantly larger after a birth in a recession. This indicates that these two diseases are underlying the exacerbated impact of the onset or relay of chronic diseases on functional limitations in the previous analyses.
DISCUSSION AND CONCLUSIONS
This paper focuses on the influence of economic conditions early in life on the impact of adverse life events on physical health later in life. We take the endogenous nature of economic conditions into account by using the stage of the business cycle at birth as an instrument for economic conditions early in life. Panel data estimators, which exploit the longitudinal structure of the data, identify direct effects of life events and indirect effects between these events and economic conditions early in life on functional limitations later in life. The endogenous nature of these life events is dealt with by allowing for unobserved individual fixed effects and including a broad range of controls. Furthermore, we provide descriptive analyses to investigate whether there are direct effects of economic conditions early in life on physical health and the probability of facing adverse shocks at later ages.
The most important finding of our main (panel data) analysis is that the impact of the onset or relay of chronic diseases on the number of functional limitations is larger for those born during a recession. This implies that adverse economic conditions at birth exacerbate the impact of adverse shocks later in life. This effect is substantial in size, especially when one compares these directly with other estimates obtained in the literature on the long-run effects of adverse conditions early in life (see for instance the survey by Almond and Currie, 2011) . Note, however, that we study interaction effects between early-life conditions and major life events, whereas virtually all studies in this area look at the direct effect of early life conditions on subsequent health outcomes. Our estimates in Table III and Table A .3 in the Supporting Information can best be compared with those studies. A few studies look at functional limitations. Haas (2008) and Huang et al. (2011) look at the effect of conditions at later infant ages, while we look at conditions very early in life. Both studies also find sizable effects of adverse conditions on functional limitations later in life.
We find that a recession in the year of birth affects the later-life physical health stock of the respondents. However, when we regress the individual fixed effects from the panel data analysis on the recession indicator and a range of individual characteristics, then we do not find a direct effect of economic conditions early in life. Jointly, these results imply that a birth during an economic recession has a long-run impact on physical health (functional limitations), but that this is primarily via a larger impact of an adverse event (onset or relay of chronic diseases). Stated differently, the impact of a poor early-life environment becomes apparent in functional limitations only upon the occurrence of adverse life events at high ages.
We do not find significant effects of bereavement or illness or accident of a partner on functional limitations. Other studies have reported effects of these events on mortality and hospitalization, but clearly, those outcome variables differ from functional limitations. Some effects may only become apparent after a longer period of time, for instance through the loss of the zest for life. Furthermore, part of the effects on functional limitations may run through the onset of chronic diseases for which we control in the regressions.
Our findings are in agreement with the 'life course' and 'allostatic load' theories of long-run effects on health outcomes. The results point at the importance of early-life conditions and provide a justification for a focus of public policy on the earliest stages in life. Moreover, significant life events are readily observable by aid-workers and are therefore informative on the development of physical health trajectories of cohorts at later ages.
